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PORWORD

This bookform Military Standard presents definitions, general
requirements and detailed procedures for the inspection, maintenance
and recharging of Covernment-owned cylinders for the procurement of
compressed gases. The Standard presents guidelines which recognize
and define precise variations from plant to plant. It 18 a standard
for procurement specifications which have presented confusipng methods
for cylinder inepection and maintenance. It 1s intended to resolve
problems encountered by compreseed gas suppliers and Goverument
procurement and inapection activities in agreeing on acceptable
procedures for servicing couwpressed gas containers.

This standard deals with receiving and serviceability ipspection
and sets standards for acceptance and rejection of gas cylinders. It
establishes procedures for internal and external waintenance. It
clagsaifies and details the recharging of cylinders and the purging and
evacuating of air and residual gas from previous charging. Details

are presented as guidelines for cylinder handling.
. For cylinders declared to be unfit for further use as pressure
vesgels inatructions are given for condemnation and dispogsl.

The intention of this document is to provide Covermment agenciee
and the compressed gas industry supporting the Government with a
atandard of procedure for cylinder inspection and maintenance that is
compatible with Government requirements as well as with standard

induscrial practice. A

114

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T07:36Z
Check the source to verify that this is the current version before use.



MTL-STD-1411

TABLE OF CONTENTS

;

FORWORD

SCOPE

Coverage

Procedures

REFERENCED DOCUMENTS
DEFINITIONS

Department of Transporta
Compressed Ges Agsociati
Bureau of Explosgivea
Compressed ganmes
Permanent and liquified gases
Cryogenic fluids

Liquified petroleum gas (LPG)
Disaolved gas

Medical gases

Compressed gas cylinders
Drawn seamlese cylinderes

Spun cylinders

Welded and brazed cylinders

1

.2

.3 _

.4 Acetylene cylinders
.3

.6

07

....
[y
.

[

* -
fe

bt it ok b et Pt fd pt o s e = O @SN GAYAALWBIWAL S B PP WM

-« a & 9
* L] -
WD e

Disposable cylinders

Wire vrapped cylinders

Composite and fiberglass containers

Cylinder service pressure and proof pressure
Safety device

Tare weight "TW"

Water capacity

-

VOO AN RAWVAWLAL G DWW

) Wt 0 L G L L0 0 ) L L W L 0 W L L A 0 L0 W0 0 0 L W0 0 0 0 L0 WD W e W R e

.10 Filling density 10
-11 Nonshatterabllity 10
d1.1 Gunfire testing 10
12 Color code 11
.13 Periodic test status 11
.14 Hydroastatic testing 12
.14.1 Calibrated cylinder 12
.14.2 Registered facility 12
5 Certified hydrostatic test facility 12
6 Authorized repair and rebuild facilities 12
.17 Cylinders subjected to fire 13
.18 Condemned cylinders 13
.19 Foreign cvlinders 13
.20 Item description 1z
iv

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T07:36Z
Check the source to verify that this is the current version before use.

-
~N

-
W




MIL-STD 1411

TARLE OF CONTENTS PAGE

4. GENERAL REQUIREMENTS 13
4.1 Standard procedures 13
4,1.1 Receiving inspection 14
4.,1.1.1 Rejection and condempation 14
4.1.2 Serviceability inepection 15
4.1.2.1 Rejection and condemmation 15
4.1.3 Maintenance 15
4.1.3.1 Rejected and condemned cylindera 16
4.1.4 Cylinder charging 16
46.1.4.1 Rejection and condemnation 16
4.2 Special procedure 16
S. DETATLED REQUIREMENTS 17
5.1 Receiving inspection 17
5.1.1 Cylinder identification permanent 17

markings
5.1.1.1 Serial number 17
§.1.1.2 DOT specification and service pressure 17
5.1.1.3 Identificacion symbol 18
5.1.1.4 Government ownership 18
5.1.1.5 Nonshatterabiliry (NONSHAT) 18
5.1.1.6 Tare weight 19
5.1.1.7 Water capacity ' 19
5.1.1.8 Perfodic test status 19
5.1.2 Dimensions 1%
$.1.3 Color code, paint, and stenciling 19
5.1.4 Cylinder valve protection cap 19
5.1.5 Cylinder valves 19
5.1.6 Change in service 20
5.1.7 Damaged cylinders 20
5.1.8 Foreign cylinders 20
5.1.9 Substandard cylinders 20
5.1.10 Recording of services at receiving 20

inspectiocn
5.2 Serviceability inspection . 20
5.2.1 Reeidual gas and moisture control 20
5.2.2 External inspectiom 21
5.2.2.1 Paint inspection ’ 22
5.2.2.2 Valve protection cap inspection 22
5.2.3 Vaives and safety devicés 22
5.2.3.1 Safety devices 22
5.2.4 Inspection of flanges 23
5.2.5 Inspection of footrings 24
5.2.6 Periodic test date inspection 24
5.2.6.1 Hydrostatic testing 25
5.2.6.2 External visual inspection 26
5.2.6.3 Acetylene cylinders requiring 26

requalificatien

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T07:36Z
Check the source to verify that this is the current version before—use.



MIL-STD-1411

(F RV RV RV RV RV RV RV ]
- - - - -

ad L W iWw Wi Wwiww
L] -

e Fva

.. ..
R
. e = s . .

W R

[y

[

e e LR

Wk W W W

ad L
.
R S ]

[N NN NN Ny X
L SIS
(S

NS

AN

(CRVEVRVEVEV RV RV RV RV RV RV RV R
WWwiwWwwwbwwewwwbw

a & » s & =
MmN R
. & @ -

. .

. L3

. .
N B B DLW W W W W Wil
. « a » =

-

W

W AN (V.0 B B R P R TR S

»
w e -

[

TABLE OF CONTENTS

General internal cylinder evaluatiom

The hammoer rest

Odor test

Sulfur hexaflunride cylinder intermal
inspection

Chlorine cylinder internal inspection
Rejeccion and condemnation

Recording of required services at
serviceability inspection

Cylinder maintenance

Periodic tegting

Hydrostatic test

Special filling limit test

10 year periodic test

External visual inspection

Acetylene cylinder 20 year requalification
External visual inspection of acetylene
cylinders

Ioternal acetylene cylinder maintenance
Internal acetylene cylinder filler
examination

General cylinder maintenance

Droplight testing

Cylinder structural maintenance
Govermnment cylinders DOT 3JA-3AA
Goverument cylinders DOT series &

and gertes 8

Heat treatment of cylinders

Internal rvlinder surface cleaning

TTrTT TR

Aqueous solution detergent washing
Organic solvent washing
Vapor degreasing of cylinders
Procedure of vapor degreasing
Hechanical cylinder cleaning
Shot blast

Rolling iron abrasaives
Mandrel and chain

Heat treatment cleaning
Intermnal cylinder drying
Ambilent air drying

Hot nitrogen gas drying
Vacuum and heat drying
Valves and safety devices

vi

PAGE

26
26
27
28

28
28
29

29
29

30
30
31
32
32
32

32
32

35
35
36
36
36

37
37
37
39
40
40
41
41
41
41
42
42
43
43
43
41

e e— = = = e A e e e == e e A m e e e o

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T07:36Z
Check the source to verify that this is the current version before use.




}n\ntnu-ununa\n\nxaunU\u-u

LS Y]

LI ] » »
> » » -

WL W W W W W W w oW

»

[ AR - - - - - RO WWNRMNNNNNN

[
[

s a2 & s 2
s » =& 2 &
P

N D ped

.

-
P Lo

. & »
LY
.

SRV RV RV RV NV RV RS RV, ]
£l W W W

.
v P WM

»

2 & 2 & 2 2 =
-

* »
Y

Pt

« 2 0w 2 @
- & .

’

Wi A UV W WA LA Ln
P DB S

TABLE OF CONTZN

Valve maintenance
Randwheels, packing glands, bonnet nuts,

aat‘ valua agears

W VERA ¥ e e

Valve inlet and cutlet connections
Valve outlet, caps and plugs
Safety devices

Valve installation

Valve replacement and disposal
Cylinder plugs in lieu of valve

GCeneral maintenance of acetylene cylinders

Acetope adjustment

Chlorine cylinder maintenance
Special handling

External cylinder surface maintenance

Cylinder valve protection cap

Paint, decal and rust removal

Release of compressed gas im 150° F.
stripping solution

Caustic stripping

Water rinaing of caustic solutions
Rust removal

Metal surface pretreafment

Priwme coating

Finish coating

Touch—up painting

Cylinder charging

Charging cylinderg with permanent gas
(oxygen, nitrogen, hydrogen, argon,
helium, air and carbon monoxide)
Charging cylinders of liquified gas
Charging ammonia cylinders

Charging chlorine cylinders

Charging of fluorocarbon refrigerant
cylinders

Charging cylinders with liquified
petroleun gas

Charging cylioders with fuel gas mixtures
Charging carbon dioxide cylinders
Sulfur hexafluoride

Charging cylinders with acetylene
Leakage test

Leak testing for ABO cylinders
Special tag for filledrcylinders procured
by the military medical services

vigi

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T07:36Z
Check the source to verify that this is the current version before use.

MIL-STD-1411

A e

51
51
52
52

52

53
53
53
54

54
55



TABLE I. Inspeciion ond maintsnance procedurs.

TH -8~ TIN

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T07:36Z
Check the source to verify that this is the current version before use.

. ! 8! 3 il g| o g
' ] ' ] ) -
CYLINDER A SERVICE i !‘_ E i g.- g! J 55 5 ai §. g —g -!’ Eo lf, Ei E‘E 5% EE
3ils¥] 2|58 33| 3 <111 THEIRHRHER R 1R
Detalied Spacificetions 3.0 8.0
|
LT U 1 R ) B S ) R PR R R e R o i
Caoopt i Listed 8.0.6
Servicpabiiiy Tnepection _ |38 | X | w0 [w [aTx T X NN N W T 0 T O 00 i R (Y
Aseidunl gis sng melstwe  |GR. X | x [T x [ x]{x]x|x|x]x]x "R EBE x [ x| x| x x (AT
Estwnol inspection 8.1.% x X X | x X | x [ X X X X X X ] [ ] x{x X x [ad2
Pant innpection 62.2.0] x I X | x X X ] X X X X x x X ] X X X X 18824
Valve “peoiocilon oap inep. |J.4.0.0( K YT Y I T I X T i ¥ X R x [ X[ X[ X [ X[ x]x] xiXx % Z.
Valves and sefefy dovicss 1883 X Xl x| x| x X Xl x X X | X X X x|l X Xl X | x X 3Ly
Safety dwions sed1 x | x| x| x| x} x p x| x| x| x| «x! x x| X X X | x | x X %X ju2.3.1
inspaation of flanges sge | X { X | X [ X x| x | X | x| X | X |[X ] X X | x| X X | x| x [ x x {6.2.4
inapaetion of feol rings 828 X X ] X X X x |5.06
Pectedle 1031 lnapeetion sIe T X T ¥ [T I T A [ X1 Xx X [ X [ x{x [ x| x| x| x{w [ ¥ x| u[5Z€
Cy. roguiing brére st ]32.9.) Xl x| K| % | x x| X ] X X X 528,10
i‘l.unul TN YK X X x X ¥ [5.240.%
Acetyiere cpiinder lnsp. 8265 x 3283
Qenerel Internnl insp. 627 X | x|l x| X x| x| X X | x @I x | x| X X | % X aar
Hemmer tasl 5.27 x | x [ x{ x | x| x| x| x | x| x| x x | x| x| x| x x| x] x-j62ry
Ofae_ tant R X | x|« X x [ x | x| x | x | x| X X [ XXX
Suif marl. cyl tntarn. mopl8.2.0 X a1
Chigring cpl. Intera. inep. 8L X 82.9
Rajustion ond condesnetion 18200 | "% |2 | x | x [ x [ x | X ]-x | X | X |X X x | x I x x [ .x | x| x X ja2w0
‘Rosmed bt | x t x [ x x| x| x ] u]x]|x ¥ | x [ x [ x [ x | x [ w] x| x [ % }3Z¥
Cylinder mainionames 8.3 Xx | x| x [ x] x | x x| x x | x [ x T x| x| x]Xx x| x| x| x x (39
Periedie tualing 8.3.) X x| x[ x x | x| x [ x| x| x} x | x ! x§ x X1 x| x]x x_ a3l
Hydronteiie ted) 13.1 X X X X X x X X X X x x X a3n
Enternel visugl lasp. 83.1k] | x X ] X n [53LT
Assigiene #7). coquaiifisations]8.3.1.8] X 0Ty
Qoners! syl matatonsnse 8.3.2 A 2 x [] x X X X ] X x X 132
Ovepllght testing [X X 7] X X X X A X X X ] X X X X X A X X [ x (0N2T
Cp. sirmiwel ewint, 5.3.8.1 % X | x| x| x M| x X i xlx X X I x x| x x| x x (V2T
Tatern. oyl owrfose Gloaning |6.3.2. X X[ a][x X x| x ] X | x X [ x| « X[ x [ x| X x |83 Y
intaen. oyl 01 }_’;ﬁj X | X | X Y T X1 x [ x| x| x| x| x| x| x| x| x[x¥x X |55T.4
Valves ond onfory fueviape DSB8 % [ X | x | x | « | X | x| x | x [ x @ x| x| x| XX X | x | x ] X% x |337%
Aqetplons o7t gen. meint.  [6.3.3 X LYY —
Chlaring 47l mainipnanes  |0.3.4 X ! ade
Spesia) handling 5.3.0 X x I x X X ass




L 44

YABLE I. Inspeciion ond mointenance procedurs. — Continued

—— — ‘ -
‘ ! sl & I
[ 3 ' ] t -
J¥L INDEA GAY SERVICE i n s ! 5 ! - o Eg I- ‘!
1 h 1RSI s ]
IS IELSK s 3 i <& ]

Towr ioartccamant 830 | X @ [ W[ xjx el x (XX BEAERERAENEAENENERERER X
Cy\ vatve povectoo copa 99001 % 1 x I x 1 x lx | x| X x T x T x 1 x] x| x| x [ x| x{x{x]x} X 338l
Pownt, docot, rust comoval 183621 X T X 1 X | X T x T x T2 [ x T x| xjx [ x| xbt x| x[x{x ¢} X }953682
Ilul aluu puhnrrnm 3.368] X n .S .} X L3 X lx X X X X X X X X x X A 13363
Prime costing 5.364] X | R | K | X} X § X Xy % g% KX x 1 x| x{ xl e|lx] x]x ] % i5384
Finlh_coohing ssesl T x T x T x x| x [ x|x x| x| xpx|xix]xix}x_ ¥ X X 15363
Touch-up _painting 8366 X (x | x } X 1 x 1k} x1X]X X x| x| x! x| x| x| x][x]x]x [35a¢
Gyurder charging (8.4 Tt i  x fx {xfx ITx I x P xlxlxix}x}xlse
Paimeseni gaser B.4.1 1l x X X | x | x| x | x| % |x 5.4
Liquified_ gun 5.4.2 [ x X H X X ] X jo.a2

(KX A LA

3alt x 8422
I'Mm wm pln 85.42% 1 9423
Lig/ified petraisum geses |6.4.2.4 L. 9.4.2.4
Fusl o0 mintyres 5428 [} 14318
Carden dloalde gease 5.42.4 x 3428
Sutfur_nepefivoride goses [SAET] X 5427
luillno j-.l 3.4.3 % 343
‘Loeh festing sty I iy ([ x(*x ¥ ¥ T wlx1x}x I XXX X1 x | x [8.44
Lesh fasting ABO 8440 X S48

NOTE.

Meintenance reguirements for o specific  cylinde

shall De oniablehad ot Nacalving or Servicibiltly
Inspection o¢ la The coafrect,

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T07:36Z

Check the source to verify that this is the current version before use.

TR -GS~ TIN




MIL-STD+1411

1. SCOPE

1.1 Coverage. This standard defines the requirements and precedures
incident to inspection, maintenance, and charging of Government owned
cylinders. This standard i1s applicable to cylinders forwarded to a
gas supplier to assure that the cylinders are serviced to meet
safety standards and to assure that the quality of the gas supplied
is not degraded by a Government contaimer. This standard is also
appiicable to cylinders forwarded for cylinder reconditiomning, repair,
and rebuild to assure a level of renewal to meet the needs of the
Covernment and Industry in gas handling. Thia standard is also to be a
gulle vhen cylinders are sorted, graded, and clagsified for storage,

galvage, or disposal in depot facilities,

1.1.1 Procedures. Procedures shall be ag follows:

{(a) Receiving inspection.

(b) Serviceability inspection.

(¢) Cylinder and valve maintenance and repair.
(d) Cylinder purging and rechargizg.

2. REFERENCED DOCUMENTS

2.1 Issues of documents.. The following documents of the issue in
effect on the date of invitatiorn for blda or request for proposal,
form a part of this standard to the extent specified herein:

SPECIFICATIONS
FEDERAL
TT-C-~4590 - Cleaning Methods and Pretreatment of
Ferrous Surfaces for Organic Coatings.
TT-E-489 ~ Enamel, Alkyd, Gloss (for Exterfor
and Interior Surfaces).
TT-L-32 - Lacquer, Cellulose Nitrate, Gloss, For
Aircraft Use.
MILITARY
MIL-V=-2 - Valves, Cylinder, Gas (for Compressed
or Liquified Gases) General Specification
for.
MIL~-T-704 - Treatment and Painting of Materiel.

-
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MIL-C-8514 - Coating Compound, Metal Pretreatment |
Resin-Acid. ]
MIL-P-15328 - Primer (Wash), Pretreatment, Blue !
{Formula No. 117-B for Metals), i
MIL~-C-17376 - Caps and Flanges, Compressed-Gas ,
Cylinder, General Specification for. ;
MIl-L-25567 -~ Leak Detection Compound, Oxygen ;
Systems, :
MIL-0=-27210 = 0“]5:11, nv'iatﬁr.s Breathiﬂg, LiQHid
and Gas.
MIL-T-27730 - Tape, Antisieze, Polytetraflutoe:hylene,
vith Pispenser.
MIL-C-52752 - Cylinders, Compressed Gas, Packaging of
MIL-T-81533 . -1, 1, 1 Trichloroethane (Methyl Chlor9~
form) Inhibited, Vapor Degreasing. ,
!
STANDARDS ;
FEDERAL r
FED. STD. No. 595 - Colors. '
l
MILITARY
MIL-STD-101 - Color Code for Pipelines and for !
Compressed Gas Cylinders
MIL-STD=-105% — Sampling Procedures and Tables for
Inspection by Attributes, !
MIL-STD-129 - Marking for Shipment and Storage.

2.2 Other publications. The following documents form a part of this
standard t: the extent specified herein. Unless otherwlse indicated,
the issue in effect on date of invitation for bids or request for

proposal shall apply.

B57.1 - Compressed Cas Cylinder Valve Outlet and Inlet Connections.

(Application for copies should be addressed to the American National
Standards Icstitute, Inc., 1430 Broadway, New York, NY 10018.)
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AMERICAN SOCIETY FPOR TESTING AND MATERIALS (ASTM)

STANDARDS :

D 2029 - Water Vapor Content of Electrical Insulating Gases

by Measurement of Dew-Poiat.
D 2200 - Pictoral Surface Preparation Standards for Painting.

Steel Surfaces - Standard B-5a-1l.

(Application for copies should be addressed to the American Soclety
for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

COMPRESSED GAS ASSOCIATION, INC. (CGA)
ﬁethods for Hydrostatic Testing of Compressed Gas Cylinders.

c-1

Cc-5 Cylinder Service Life Seamless, High Pressure Cylinder
Specification.

c-6 Standards for Visual Inspection of Compressed Gas Cylinders.

§-1.1 Safety Relief Device Standards.
C-4.1 Equipment Cleaned for Oxygen Service.

(Application for copies should be addressed to>the Compressed Gas
Association, Inc., 500 Fifth Avenue, New York, NY 10036.)

DEPARTMENT OF TRANSPORTATION (DOT)
49 CFR 171-190 - Code of Federal Regulations, Title 49.

{Application for copies should be addressed to the Department of
Transportation, Superintendent of Documents, Covernment Printing

Office, Washington, DC 20402.)

. DEFINITIONS
. DOT is the Federal agency

respontible for the requirements of shipping hazardous materials
including compressed and liquified gases. In this capacity, DOT
orepaces Title 49 of the Code of Federal Regulations (CFR) which

covers most of cthe detailed -shipping requirements for compressed gases.
Additional regulations for air and sea shipments are included 1o Titles
14 and 46, respectively. Covermment cylinders are considered subject to
the CFR by this stanidard, hovever, the CFR provides special allowance

3.! Deparcment of Transportation (DOT].
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for emergercy military shipments. Special privilege in no way relieves
the Milicary of certifying the safety of these shipments. The
respensibilicy for the Title 49 of the Code of Federal Regulations,
formerly maintained by the Interstate Commerce Commissian, has been
transferred to the Office of Hatardous Materials of the Department

of Transportation. Therefore, all ICC prefixes for cylinder
s-ecifications remafn acceptable and all new cylinders will be markead
« th DOT prefixes (see 5.1.1.2). Prefix, specificarion, and service
pressure (ICC JAA 2015 or DOT 3AA 2015) will be marked in accordance
with the current 1issue of the Code of Federal Regulations, Title 49,
as applicable.

3.2 Compregsed Gas Assoclation (CGA). The CGA.is an industry
association which is actively involved 1in preparing safety standards
for the handling and shipping of compressed gases. Important CCA
Pamphlets which are referenced in the CFR, Title 49 include C-1,
Methods for Hydrostatic Testing of Compressed Gas Cylinders and
C-6, Standards for Visual Inspection of Compressed Gas Cylinders.
These documents are also referenced in this standard. Other CCA
documents are referenced as applicable.

3.3 Bureau of Explosives. The Bureau of Explosives is an agency of
the Assoclation of American Railroads, which has been delegated certain
responsibilicies in the CFR, Title 49. Important assignments for the
compressed gas Iindustry are the approval of cylinder repair, rebuild,
remanufacture, and testing facilities, the approval of hydrostatlc test
facilities for cylinder testing, the approval of safety device designs
for pressure vessels, and the control of cylinder identification
markings.

3.4 Cowpressed pases. Compressed gases are defined as elements or
compounds and mixtures of elements or compounds which will be contained
in the gaseous state with a gage pressure of at least 25 psig at 70° F
or 119 peig at 130° F. 1If the gas is flammable, the lower pressure
limit 1s 25 psig ac 100° F.

3.4.1 Peroanent and liquified gases. A permanent gas is defined as a
compressed gas that will not liquify between 25 psig and 2500 psig, at
70* F. These gases have boiling points below -150* F. Examples are
oxygen, nitrogen, and hydrogen. A liquified gas is defined as an element

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T07:36Z
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or compound that exists as a liquid at 70° F under pressure ranging from
25 psig to 2500 psig. Examples are chlorine, preopane, and fluorocarbon

refrigerants.

3.4.1.1 Cryogenic fluid. A cryogenic fluid is defined as a permanent
gas vhich has been cooled below its beiling point (below ~150° F) and
liquified. Evaporation of the integral fluid and insulated containers
maintain the stability of cryogenic fluids in storage. Examples are

liquid oxygen, nitrogem, and argon.

3.4.2 Lliquified petroleum gas (LPG). LP-gas is a term defining certain
c.ubinacions of hydrocarbon gases such as butane, propane, isobutane,
and butane-propane as mixtures. These compounds, under their own
contained vapor pressure, will maintain a liquid state at the temperature
of 70* F, LP=-gases are compounds with molecules containing three or
four carbon chains and are the fraction of petroleum separation falling
between the natural gases and the gasolines. Natural gas is made up of
methane and ethane, cne and two carbon chain molecules, which have high
pressure- properties. Longer chain molecules including the N-pentanes
are removed with the gasolines. LP-gases have specific gravities
ranging from .300 to .630, with better than 95 percent falling between
.508 and .584. Propane has a boiling point of -44°* F, Liquified
propane in a container at 70° F will maintain a preasure head of

appreximately 100 psig.

3.4.3 Dissolved gas. A dissolved gas i¢ defined as a gan thar will bhe
absorbed or will be dissolved in & liquid oedium. Ace:ylene gas dig-
solved in acetone is a system that will dissolve as wmuch as 400 volumes
of acetylene gas in one volume of acetone 1iquid under 250 psig of

gas pressure at 70° P.

3.4.4 Medical gases. GCases used by the Govermment medical services
for medical purposes are oxygen, nitrous oxide, and ethylene oxide—
dichlorodifluorcrmethane mixture (sterilant) Whenever appropriate in

this standard rthe term "medical gaa" chall alert the contracter te

certain necessary precautions particularly concerning materials employed
in oxygen valves. '

3.5 Compressed gas cylindera. Compresased gas cylinders are closely
regulated by specification for construction and test i{n the Code of
Federal Regulations, Title 49, Part 178, Subpart C. The Government uses

w
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seamless cylinders in all high pressure applicarions (above 900 psig ,
service pressures) and in many low pressure applications such as in :
ammonia and chlorine servi:e. Seamless cylinders pay be fabricated by

billet plercing and plate Jrawing or by spinning processes in accordance .

with DOT 3A and 3AA specifications. The Government generally uses DOT

serles &4 and series 8 cylinders in low pressure applications (not to
exceed 500 psi). They are fabricated by welding or brazing shells
drawn from plate stock for specified maximum service pressures.

3.5.1 Drawn seamless cylinders. Drawn seamless cylinders are nade

by heating a billet of steel and piercing it with a mandrel. The
cylinder is progressively drawn by hydraulic press to che desired shell
size. Drawn seamless cylinders are also made from pre—cut steel disks

and drawn in hydraulic presses to the desired gize and shape. The wall

thickness is controlled in accordance with DOT 3A or 3AA specification
for a given service pressure application. The shell is again heated
and spun as a swinging arbor shapes the shoulder and neck for closure
of the upper end. The neck is drilled and tapped and fitted with a
valve as applicable for intended use. Low pressure seamless cylinders
may have a foot ring welded directly to the bottom of the pressure ;
bearing portion of the cylinder for protection against wear and for
stability. High pressure cylinders cannot be welded or heated after

]
i
f=bzicatinn at any time except b}r :!ne maﬂ_ufacturer of similar II
1
|
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cylinders. Neck rings are pressed and peened in place and are
zsaintained withour the use of heat. }

3.5.2 Spun cylinders. Spun cylinders are fabricated from seamless
tube stock of a diameter and wall thickness of the specified cylinder. |
A predetermined length is placed in a lathe and spun, and both ends are !
closed by heating and shaping. In shaping, the side wall is flowved i
invard until all the slag and edge stock are brought to the center of the

ramn chauldar i’ chanad and h:r;f"lnﬂ m"rh !
i
|
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like a drawn cylinder. It is drilled and tapped for proper valve inlet
threads. The bottom is bumped back for standing stabilicty and the
center is broached free of slag and oxides. 1In a controlled atmosphere,‘
the metal is again flowed inward and closure is completed by inert
welding, If a failure in closure occurs, the botrom which i{is heavier
than the side walls due to inward flow of steel, will be drilled,
tapped, and plugged to effect an acceptable clesure in accordance with
the Code of Federal Regula:ions. Spun cylinders are in general use in |
|
|
|

the Covernment system ln DOT 3A and DOT 3AA nnnllga;img- and have

RALG WWY SR AW D JF b b aakid &

provided years of dependable service.

3.5.3 Welded and brazed cylinders. Welded and brazed cylinders are
fabricated in accordance with DOT series 39, 4, and 8 specifications.
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These cylinders are intended for use in low pressure applications in
service pressures up to a maximum of 500 pel. Specifications DOT 4LBA,
pOT 4BW, DOT 4E, and DOT 4B fall in this grouping., According to

specification, a longitudinal seam is allowed or not zllowed. In the

larter case, two shells are drawnm into cups and a single circumferential

- e S § ww

welded or brazed seam closes their joining edpges. Maintenance eof DOT
series 4 cylinders by welding is permitted by certified repair and

rebuild shops throughout their useful life.

3.5.4 Acetylene cylinders, Acetylene cylinders are fabricated in
accordance with Specification DOT B, or BAL. They are low pressure
cylinders limited in service pressure te 250 psl and equipped with
safety devices that will melt at 212° F to relieve internal pressure in

Y 1 PR -
flammable gas that will

case of excessive heat or five. Acetylene is a
detonate on impact. Berause of thils property, the compressed acetylene
gas must be finely divided and cushioned 1f safe handling is to be
achieved. An efficient way to meet this requirement is to dissolve
acetylene gas in a liquid. Acetcne is the solvent of choice. For
increased safety and to guard against separation of a volume of acety-
lene, the steel cylinder 1s filled with a2 porous inert material. Early
cylinders used asbestos felt, later processes used asbestos fibers,
charcoal, and Portland cement to produce & monolithic filler. Modern
fillers are made from refracted calcium silicate and have up to a 92
percent porosity to accept the largest volumes of acetone in a monolithic
or {une stone) filler. An acetylene cylinder charged with acetone, under

250 psi pressure, will absorb up to 400 times rhe volume of the liquid
acetone in acetylene gas.

3.5.5 Disposable rylinders. Disposable cylinders are fabricated for
a specific gas distribution. They are fabricated and used in accordance
with Specification DOT 39. Disposable cylinders are low pressure
containers and are tested at the vapcr pressure of the gas of intended
use at 130° F or at 180 psi, whichever 1s greater. Cylinders of each
lot are pressure tested to destruction which cannot occur at less than
2 times the test pressure in any application. Disposable cylinders are
fabricated for oune trip use from the commodity supplier to utilization
bty the user. Federal law forbids transportation if refilled -
penalty up to $10,000 fine and 10 years imprisomwent (18USC. 831-835).

3.5.6 Wire wrapped cylinder. The wire wrapped cylinder will use up
to three lLayers of steel wire over its outside surface to provide
nonshatterabllity in high-pressure application. The wire wrapping

~d
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cust be removed for the cylinder to undergo hydrostatic testing.
Wrapping is costly and very specialized. BHowever, wire wrapping is a
practical way to provide safe high-pressure reservoirs.

3.5.7 Composite and fiberglass containers. The composite {5 generally

cylindrical in design with enough metal in the sidewalls and heads to

vithstand the longitudinal stress of internal pressure ratings. The hoop

scress of the ¢ylinder is shared with fiberglass vrappings closely

adhereing to the sxtarior walle, I-Hah crrpnarh_rn—dnneiru rarine aro
aghereing o the £Xx terior walls ssrength-to—censi ratios are

achieved by adding multiple layers of fiberglass filamen: at controlled
tension and bonded into a composite unit with epoxy resin, The wvhole
structure must be protected against moisture penetration to assure a
stable design and extended life. The composite must undergo hydrostatic
testing intact, because removal of the fiberglass reinforcement would
destreoy the strength designed into the vessel, Fiberglass containers
are also manufactured with gas tight liners in which the liners are not
depended upon to insure che integrity of the.pressure vessel,

3.6 Cylinder service pressure and proof pressure. The service
pressure for each cylinder is permanently marked on the cylinder
immediately following the DOT specification (DOT 3AA 2015 or DOT 4BA
250). For the purpese of thig document, high-pressyre cylinders are
those with a marked service pressure of 900 psig or greater; low-
pressure cylinders are those with a marked service pressure less than
900 rsig. At manufacture, tach cylinder ic tested at its preof pressur

The service pressure is the maximum pressure for a given cylinder in
normal gas service. The nroof nranqurp is the pressure !%I‘l x service

AN A A iiee - ¥ o e Feovwwe - .

pressure) at which a cylinder is hydrostatically tested. Low pressure
cylinders may be proof tested at two times the service pressure

in accordance with the CFR 173,34, para (9) modified hydrostatic test
method. Cylinders charged with permanent gases, working pressure will
drop as the contents are released. Cylinders charged with liguified
gas will held a constant working pressure related to the temperature
and the vapor pressure for the specific liquified gas as long as
liquid remains in the cylinder.

3.7 Safety device. The sagfety device is a pressure sengitive or a
temperature sensitive mechanism that will protect the container against
rupture by controlled release of the compressed gas. Release may be
due to pressure rupture of a frangible disk or by pressure activating a
spring-loaded relief valve. Release in the case of a fusible meral
plug will be due to heat in the immediate enviromment greater than the
melting point of the base metal (165° F or 212® F). A combination
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e made up of 2 digk backed with fusible metal 1s designed to be
used where the container contents will not be released unless the
necessary heat to activate the fusible metal and pressure in the burst
range of the disk exist at the same time. This provides better control
over inadvertant loss of contents. A combination safety device is never
used on containers approved for charging 10 percent above marked service
pressure. Approved cafety devices and applications are detalled in the
Compressed Gas Assoclation's Pamphlet 5-~1.1, Safety Rellef Standards.
MIL-V-2 outlines safety devices in Govermment applications as follows:

§-1 Frangible disk

§-2 Fusible plug 165* F nominal

S$~3 Pusible plug 212°* F nominal

8-4 Comb frangible disk-fusible plug 165* F
$-5 Comb frangible disk-fusible plug 212°* F
§-6 Cancelled

S=7 Safety relief valve (spring loaded)

3.8 Tare weight "TW". Tare weight is used to determine the quantity
of gas commodity required to charge a cylinder by weight. The tare veight
of a compressed gas cylinder includes the empty cylinder with its valve,
but does not include the valve protection cap. Tare weight is generally
marked in pounds and tenths of pounds, following the letters "IW", for
liquified gas applications. Cylinders in acetylene service require the
tare weight to be permanently marked on the cylinder, flange or cylinder
cellar and includes the acetone and filler material. Tare weight markings
on acetylene cylinders are generally indicated by a vhole number for pounds
and a whole number in &4 ounce increments (0, 4, B, 12). Acetylene
cylinders 10 cubic feet or less are marked vith a whole number for pounds

and the exact vhole number for cunces.

3.9 Water capacity. Water capacity defines the internal volume of a
cylinder. Water capacity 1s an optionsl marking on Government-owuoed
cylinders. High pressure cylinders for permanent gases (3A and 3AA) are
generally made to a standard diaplacement in cubic inches and at given
conditions will contain a specific volume of gas. Charging is limited by
the service pressure permanently marked on the cylinder. To determine the
contents of a cylinder of standard nominal capacity, determine the pressure
and temperature of the gas and find the corresponding capacity in cublc
feet at standard conditions from an approved pressure/temperature/capacity
chart. A standard 9 iach x 51 inch cylinder with a water capacity of 2640
cubic inches will rontain 200 cubic feet of oxygen compressed to 2015 psi at
70* F. Water capacity for low pressure liquified gases (4BA, 4BW and 4E°
cylinders) is the veight of water required to completely fill the
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eylinder. Ttis weight is used tc calculate the f£illing density for a
specific gas from limits specified in the Code of Federal Regulations,

3.10 Filling density. The term "filling density" shall designate
the percent ratio of the weight of gas in a container to the weight of
vater (water capacity) the contaiper will hold at 60° F, Percent
filliag density for a specific liquified gas shall be in accordance

ich the Code of Federal Regulations, Title 49, To determine the actual
filling decsity (amount of gas to safely f1ll a specific cylinder), the
wvater capacity of the cylinder is multiplied by the decimal equivalent

of the percent filling density for the gas of intended use. This filling

dengity correctly applied will protect a cylinder against the excessive
pressures of thermal expansion up to 130° F either from the increased

state, as applicable. An interesting example is carbon dioxide with a

filling density of 68 percent. Below 87.8° F carbon dioxide will liquify,

but above 87.8° F a liquid state cannot exist regardless of pressure.
B7.8° F is the critical temperature for carbon dioxide. The filling
density has been carefully selected for each liquified gas to take into
sccount -potential safety hazards.

3.11 Nonshatterability. Nonshatterability is the property of the
metal in a cylinder to remain in one plece rather than to fragment wvhen

a cylinder bursts from excessive pressure or vhen pierced by a high
velocity projectile. Nonshatterable cylinders will be identified by
one of the following markings stamped into the metal of the cylinder:
NONSHATTERABLE, NONSHAT, SHATTERPROOF; DOT (ICC) 3AA cylinders 8 inches
or larger in diameter are accepted as nonshatterable, and all cylinders
manufactured after 6-44 stamped 51-C-31 (INT) or 51-C-31 are accepted
as nonshatterable., Cylinders identified SPS 844 (INT), SPS 1022 (INT),
51-C-26 (INT), 51-C-4) (INT), 51-C-26, and 51-C-27 shall be considered
nonshatterable. Other cylinders have been determined through testing
procedures to be nonshatterable and are so marked (see 5.1.1.5).

3.11.1 Gunfire testing. Historically, the GCovernment agencies gun-

fire tested high-pressure cylinders to evaluate fragmentation properties
as well as to evaluate the controlled release of compressed gas contained

in the cylinder at the marked service pressure. General applications
for 3AA cylinders are concerned with fragmentation, and specifications
for 9=inch x 51-inch cylinders limit fragmentation to not more than two
pieces as the internal pressure is released. Cylinders in accordance
vith MIL-C-7905, fire extinguisher and carbon dioxide specifications
generally limic separation about projectile apertures to a maximum of

10
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3 inches from the hole centers. After extensive gunfire testing by
boch Government and industry, the property of fragment control (non-
shatterability) has been related to variation in wall stress as defined
in DOT 49CFR173.302., Dot specification 3AA limits the designed maximunm
UaJ..L stress to !J UW Pb-&. .lI‘.I: CJJ...LudGL iuduaua,, in 1udcy=ﬂdm-; iﬂ‘v""""""‘
gations, have found, when wall stress designs are ranged between 50,000 psi
and 60,000 psi, conservative nonshatterable properties are assured.

Testing has verified that cylinders 8 inches and larger in diameter
fabricated within the limits ef DOT 3AA will pass gunfire fragmentation
requirements and therefore, Government 3AA cylinders in excess of 8

inctes in diameter have been marked "NONSHAT" by the manufacturer for

a number of years. With the specificarion RR-(C-901, Covernmment

c,;linders under 8 inches in diameter fabricated in accordance with

DOT 3AA cylinder specifications with a maximup wall stress under

55,000 psi are considered to be nonshatterable, and will offer controlled
release of the marked service pressure. These cylinders will be

permanently marked '"NONSHAT", -

3,12 Color code. The Govermment has developed its own system of
color coding its pipeline and compressed gas cylinders {see MIL-STD-101).
These color identification codes are mandatory along with the name of
the gas, as applicable, stenciled longitudinally and opposite on the
exterior surfaces of a Govermment-owned cylinder. When vendor-owned
cylinders are used, MIL-STD-101 is not mandatory, except for medical
gas cylinders which are always color coded in accordance with

MIL-STD-101.

3.13. Periodic test status. Cylinders are periodically tested by
hydrostatic test procedures, or subjected to an external visual exam-
ination. Cylinders may be refilled for a period of 5 years before
retesting or complete examination is required. Acetylene c¢cylinders
are an exception to this rule, as they will be completely inspected
pricr to refilling after 20 years. The Code of Federal Regulations
has approved the use of a 10 year test period for high pressure
¢ylinders by special testing and these cylinders are marked with
a star fellowing the test date. The Govermment is presently using
the 5 year retest period but 1s considering the application of 10
year requirements. The CFR also makes provision for 5 year complete
external visual inspection of cylinders used in exclusive noocorrosive
ligquified pas service. The Covernment permits external visual examina-
tion of low pressure cylinder services for liquified petroleum
gases, and some {luorocarbon gas cylinders. These cylinders are
sermanently marked with the Letter "E" after the date of the inspection.
Certain low pressure cylinders may be retesced afcer 12 years, then
7 years by the modified hydrostatic test method with the rest

every

11
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date folloved by the symbol "S". For acetylene cylinders, a 20 year
requalification and internal inspection for either nonmonolitbic or
monolithic filler material is required (see 5.3.1.3 and 5.3.3).

3.14 Hydrostatic testing. The hydrostatic pressure tests atu
performed on cylinders every 5 years for most services to determine
fitness for further use. During the hydrostatic test, a cylinder is
stressed with water pressure to a value determined by the cylinder
specification and the marked service pressure. The total expansicn of
the cylinder and the value of permanent expansion after the pressure
is released are recorded. The permaneant expansion is subtracted from |
the total expansion to calculate the elastic expansion. An acceptable
cylinder will have a permanent expansion less than 10 percent of its
total expansion. A proper hydrostatic test is the basis for a valid
estimate of the average wall thickness of the ¢ylinder and therefore a
measure of the erosion of the walls in corrosion processes. Details for
hydrostatic test procedures are presented in the CGA Pamphlet C-1,
Methods for Hydrostatlic Testing of Compressed Gas Cylinders.

3.14.1 Calibrated cylinder. The calibrated cylinder is a cylinder
that has been prestressed until the expansion pattern becomes repro-
ducible up to a given predetermined pressure. A cylinder with known
expansion characteristics for given pressures is used as a standard
to calibrate a hydrostatic test set~up. A calibrated cylinder is an
instrument of calibration and must be handled with care to guard

against dents, overpressurizing, and corrosion.

3.14.2 Regpistered faci{lity. The Code of Federsl Regulations requires
that each hydrostatic test facility be registered with the Bureau of
Explosives before it is placed in operation testing cylinders. This
registration is a control on the installed equipment for safety and
accuracy. Generally, any system can be registered if its repetritive
tests coppare with known values for a calibrated cylinder.

3.15 Certified hydrostatic test facility. The Bureau of Explosives
has been authorized in the Code of Federal Regulations, Title 49, to
inspect and certify approved hydrostatic test facilities upon reques:t
by the owner. The Bureau responds to the tester's request to have his
facility and major personnel evaluated for reliability of equipment i
and capability of performance. The Covernment requires the certification
of hydrostatic test facilities.

|
3.16 Authorized repair and rebuild facilities. CFR, Title 49, Para. i
173.34 limits repair and rebuild activities very specifically. Repair |

[t
I
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cormodicy svecification anu will assure that the compressed gas can be
safely handled by persornel. Procedures for cylinder handling shall be

as listed in Table I and as detailed in Section 5. Procedures shall be

in accordance with CPR, Title 49. When an established procedur=s, such

as the Compressed Cas Assc-iation Pamphlet C-l and C-6 is appli..dle,

it will be referred to and shall be used in detall as g guidelise “or
acceptable practice. A compressed gas or cylinder service cortrac: will
include an item description with the applicabl2z gas specificatior. In
addition, the level of cylinder reconditioning regquired will be gpecified.
Unless otherwise specified in the contract or werk order, maintepnance

will include valve waintenance, internal cylinder maintenance, hydrostatic
testing, external cylinder maintenance, as required, and cylinder ¢vacuation
to a minimum of 3 inches of mercury as detailed in 5.3. When specified, a
contractor shall be able to perforu or supply authorjzed repair and

rebuild functions (see 3.16) in order to qualify as an acceptable

contractor of gas commodity or cylinder service, as applicable by this
standard. Cylinder reclamation requiring heat treatment shall be limited to
contractors who are presently manufacturing like cylinders in accordance
with the applicable specification in the Code of Federal Regulations,

Title 49.

4.1.1 Receiving inspection. Government—owned cylinders shall be
inspected to assure conformance to the item description provided in
the shipping document. Cylinders received by a contractor for
reconditioning or recharging with a specific gas or received by a
Covernment agency for grading and storage shall be inspected for proper
legible, and accurate identifications, markings, dimensions, color
coding and stenciling. Inspection shall assure the presence of a
valve protection cap, as applicable, the proper cylinder, valve,
and valve outlet, and thar the cylinder is in the gas service as
specified. -

1 Rejection and condemnation. At receiving inspection, all
g shall be accepted for serviceablility inspection and cylinder

(3) Cylinders with dimensions or capacities not as specified
in the item description shall be rejected and returned to
the Covemment.

(4) Cylinders with cther than Covernment ownership markings
shall be rejected and returned to the Government for
disposition,

(c) Any cylinder that cannot be upgraded within a supplier's
authorized capability for maintenance, repairing,
or rebuilding shall be rejected and returned to the

vovern=ent.

14
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and rebuilding are only performed by Bureau of Explosives autborized
shops, and by a regular manufacturer of similar eylinders.

3.17 Cylinders subjected to fire. However, commercial cylinders not
over 0.25 percent carbon nor over 0.90 percent manganese need not be
reheat-treated but must pass hydrostatic retest. Acetylene cylinders

not over 0.25 perceant carbon nor over 0.90 percent manganese are Inapecte
If no damage iz found in the shell

s
|
|

for damage to the porous filler., If no damage
and the porous filler is undamaged, the cylinder may be returned to
All other

service without reheat treatment or hydrostatic test.
cylinders are reheat treated, reconditioned, and tested in accordance

with the CFR, Title 49, Paragraph 173.34 (g) before returning to gas
service, GCovernment cylinders subject to fire are not returned to

service.

Candemned cylinders willl be forwarded to

(oY P gy

3.18 Condemmed cylinders.
the U.S. Property Disposal Office for degrading and disposal. Condemmed

eylinders will include cylinders that are degraded by damage, corrosion.>
exposure to fire, cylinders specifically listed by Govermment or industry
standards as cylinders not in accordance with current DOT regulations,
or cylinders that have failed hydrostatic test. Condemned cylinders (
also include the rejected cylinder that cannot be maintained or repaired,

and returmed to useful service.

3.19 Foreign cylinders. Foreign manufactured cylinders shall not
be used in CONUS Government service. Whenever a foreign cylinder is

|

]
identified, it will be marked "Foredgn” and returned to the U.S. i
Property Disposal Office for degrading and disposal (see 5.1.8}. |
|

l

|

|

3.20 Item description. When a Government agency procuree a
coomodity, it must first be identified by an item description and
included as an approved Federal Item Identificatfion arranged in
narrative or tabular form determined appropriate. The item description
includes specification and other reference numbers, when applicable.
Unless specification numbers are qualified by a suffix or note, the
item is in compliance with the latest revision or amendment.

i

!

4. GENERAL REQUIREMENTS ’ i
|

4.1 Standard procedures. The general requiremeats for handling
Covernment—-owned cylinders cover the procedures for inspection,
mafncenance, aod recharging required to assure that the container used|

wvith a gas commodity will maintain the purity set forth in the applicable
I
J

I
|
!
13 !
|
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{(d) Cylinders made outside of the Continental Uniced States
shall be rejected and marked "condemned" and returned
to the Government.

(e} Cylinders damaged and unworthy of repair or rebuild pro-
cedures shall be rejected and marked "condemned" and
returned to the Government.

fined above, shall be

on and rerturned to tha

a-a PR S TN W) 4 114}

Property Disposal

NOTE: All condemned cylinders, as d
wirh o inc!ific&c
he U.

e
-l L1 pi—— L 1A
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Governmeat for disposition by t
Office.

Occasionally a cylinder will be unidentifiable and £illed
with gas. Caution must be practiced as the gas may be

flammable or toxic to personnel. These cylinders may be
rejected or condemned and returned to the Govermment for

disposal.

(£)

4.1.2 Serviceability inspection. Each cylinder accepted at receiving
inspection shall be finspected for serviceability in reference to the
item description, the applicable DOT regulatiouns, the assigned gas

------ dfdad hovole {fcoa Tahla TY Arnrontrad savlindora
“HI—G.’I-B_ b"-‘.u““

mmemed m - b
SLivilil, ana as SPCLALLTU HTLTAUL \O%T QUL &J-s

shall be forwarded for charging. Unacceptable cylinders, not meering
inspection levels, shall be scheduled for proper maintenance in accord-
ance with 5.3. Records of scheduled maintenance shall be made on
Forms DD-250 or similar tabulation. For detailed serviceabllity

requirements see 5.2.

4.1.2.1 Rejection and condemnation. Cylinders that are unacceptable
at serviceability {nspection shall be tagged for proper maintenance.
These cylinders shall peet serviceability standards before they shall
be forwarded for recharging. Cylinders which cannct be upgraded by
maintenance shall be rejected, ragged and returned to the Government,
Any cylinder found to require condemnation by standards presented in

4.1.1 shall be marked "condemned" with justification and shall be
returned to the Government for disposal.

4.1.) Maintenance. Cylinders that have been ccheduled for maintenance
shall be serviced in accordance with the DOT Code of Federal

procedures, ser
Heat treatment, repair, and

Regulations and as specified herein.

15
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I
!
|
|
rebuilding ¢f cylinders shall only be accomplished by facilities upproved E
bs the Bureau of Explosives, as applicable, Each cylinder afrer i
maintenance, shall pass the applicable detailed serviceability require=- ;
ments cf Section 5 before returning to compressed gas service. Tor :
detailed maintenance requirements, see 5.3, j
|
|
i
i
i
|
J
i

4.1.5.1 Rejected and cc Jemmed cylinders. Any cylinder that casuot be
reconditioned to meet serviceabillity standards of 5.2 shall be reiecred
at mairtenance, tagged for repair or rebuild or marked “condemred®, and
returned to the Covernment for proper disposition.

4.1.4 Cylinder charging. Each cylinder shall be evacuated tefore
charging except for acetylene, liquified petroleum gases and other
fuel gas mixtures. For these services the weight of residual gas tg
retained and becomes a part of the functional base weight for determining
the weight of gas required for charging. Charging shall follow imgediatel
after evacuating or purging without opening the manifold to atmospheric

i
|
ade +tan scnntrtral Armeathla anmtrtamdnascsdanm AF sha oot fdad cce comma.t | o |
®LL LY LWVLHMLVL PUDBDLULE LWLAQMAUGLAVIL Vi MR DPTLLLLEU BOD CULRJU ALY . )
i
i
|
|
|
!
1
1
!
I
'
1
L
1
!
1
i
1

Cylinder charging shall be handled in accordance with 5.4,

4.1.4.1 Refection and condemmation. Any cylinder that leaks at the
inlet threads or through a damaged valve body must have its gas
pressure exhausted and returned to maintenance for necessary repair.
Any valve leak that can be sealed by normal tightening of the stem geal
or packliog gland shall be acceptable for charging. Any cylinder, except
for chlorine service, with oversized nmeck threads causing leakage with
a standard valve will be rejected and condemned {see chlorine c¢ylinder
maintenance). Cylinders that display any instability of structure such
as bulging or leakage in any way shall be exhausted, rejected, marked

"condemed", and returned to the Government for disposal.

|

!

4.2 Special procedures. When a gas commodity contract is written to i

include the servicing of Govermment cylinders on a cost per unit of voluneﬂ

or unit of weight base, the only additional expense allowed shall be the i
ccst of returming Government property to the procuring agency. This

procedure has been established in servicing fluorocarbon contracts, The !

Governnment cylinder shall be inspected and serviced in accordance wth !

the requirements of the Code of Federal Regulations, Title 49, and the i

CCA pamphlets referenced herein. The contractor shall exercise the same ‘

|

|

x

]

|

I

procedures and practices used in maintaining his own c¢ylinders. When a
deviation in procedure in the contractor's atandard operation is

16
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introduced, notice shall be forwarded to the Government contracting
officer for approval, before Govermment cylinders are processed in filling
valid or proposed contracts. When the contractor's plant processes are
candidate for the above service procurement-commodity contracts, his
operation shall be judged as acceptable only when it meets the require-
ments of this stafidard or an approved detailed process equivalent or better

than specified herein.

5. DETAILED REQUIREMENTS

5.1 Receiving inspection. The supplier shall imspect the Government~
owned cylinders received for charging, or reconditioning in accordance
with the item description. The number of acceptable cylinders should be
recorded to identify a specific contract. Cylinders not acceptable ghall
be returned to the Govermment agency. The receiving inepection is
intended to limit the handling of cylinders which gre not reclaimable
for use in a contractor work order. At the discretion of the contractor,
procedures outlines in receiving inspection may be incorporated in a

comprehensive serviceability inspection.

5.1.1 gxlindeégidentification permanent markings. Each cylinder
gshall have its permanent markings inspected ftor proper identification,
legibility, amd asccuracy. Permanent markings shall be embossed, stamped
or etched into the shoulder of 3A or JAA cylinders and into a place of
high visibility on low pressure DOT series 4 and B cylinders. C(ylinders
with improper markinge, illegible markings, or inmaccurate markings shall
be scheduled for maintenance, as applicable, or gshall be rejected and

returned to the Government agency.

5.1.1.1 Serial number. The serial number on the cylinder shall be
inspected for legibility as the identification number for the specific
cylinder. The serial number is placed on the cylinder at the time of
manufacture and is registered with the Butreau of Explosives. Duplicactes
are never issued and numbers shall display no sign of campering or

change.
5.1.1.2 DOT speciffcatfon and service pressure. The cylinder DOT

speciflication and service pressure markings shall be inspected to

assure that the cylipder is compatible with the requirements of the

item description or contract. The cylinder shall be in accordance
with the Code of Federal Regulations for the intended uae. The service
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pressure is related to the sidewall thickness and the level of proof
-esting at fabrication, and is used as an index for hydrostatic testing
throughout the cylinder 1l.fe. Nonconforming cylinders shall be returned

to the Government agency for disposition.

[}
$5.1.1.3 Identification symbol. The cylinder shall be inspected for t
{ts identification sywmbol +hich identifies the manufacturer, the actual |
owner or the user of the cylinder, as applicable. The responsible |
party is registered with the Bureau of Explosives, and is also a source |
|

|

1

|

|

|

|

I

|

of technical information regarding the date, material and process of
manufacture for the cylinder. This information 15 necessary for rebuild
and maintenance of the cylinder throughout its useful life.

5.1.1.4 GCovernment ownership. The cylinder shall be inspected for
markings denoting Government ownership. Markings identifying Government
ownership are as follows: U.S Government, U.S5. Property, WD, AF DA, USA,
USN, N, US, or the name of a DOD or other Covernment agency impressed
into the shoulder of the cylinder or embossed on the marking. A Military:
ot Federal specification number impressed into the shoulder of the cylinder
will also establish Government owmership. Cylinders not identified as US
GCovernment property shall be returned to the Government agency for proper
disposition. :

|

5.1.1.5 Nonshatterability (NONSHAT) (see 3.11). When nonshatterability

is specified, each cylinder shall be inspected for identification marking?

or fabrication assuring the nonshatrerable properties of the steel used to

make the vessel. Nonshatterable properties shall be assured when the

following markings are established:

(a) Permanent marking, NONSHAT, SHATTERPROOF or NONSHATTERABLE.

(b) Cylinders with cthe following specification permanent
markings, SPS 843, (INT), (SPS 1022 INT), 51-C-26 (INT),
S1-C-41 (INT), 51-C-26 or 51-C-27. In addition, cylinders
dated after 6-44 and stamped S1-C-31 or 51-C-31 (INT).

(¢) Any cylinder fabricated to JAA Specification from ASA 4130
steel fabricated im accordance with 3.11 and 3.11.1 shall
also be considered nonshatterable.

Cylinders that are found to be nonshatterable by these guidelines, but
not permanently marked as in (a) above, 